INTRODUCTION
Uhrusk is a small town located in the Lublin region, in Włodawa county, in the municipality of Wola Uhruska, nearby regional road 816 Dorohusk-Włodawa. Uhrusk, in terms of physical and geographical location, is situated in the eastern part of Polesie Lubelskie -a land with the character of a vast plain with numerous swamps, peat bogs and lakes. Small changes in the natural environment have led to this region preserving many of its natural assets. Near the village, there are forests forming part of the Sobibór Landscape Park and, at the same time, a state border with Ukraine -the Bug river. Uhrusk is the oldest commune town. The building of currently functioning Orthodox church was erected in 1849 as a Greek Catholic temple founded by the owner of the local estates, Laura Kirsztejnowa. The object is maintained in a classicist-Byzantine style with neo--Romanesque and neo-Gothic elements. The iconostasis comes from the late 19th century, and it is supplemented by 17th and 18th centuries icons moved Abstract: Application of PiCUS® Sonic Tomograph 3 in studies on the cultural heritage of the Lublin region -restoration of the Eastern Orthodox church of the Dormition of the Blessed Virgin Mary in Uhrusk. Uhrusk is a small town located in eastern Poland, in the Lublin region, along the border river, the Bug. The temple is situated on the outskirts of the village, on a low hill, where there was a castle founded by prince Daniel Halicki in the Middle Ages. The Orthodox church existed here before 1220, and for the fi rst decades of its functioning it had the status of a council. Today, the existing church building was erected in 1849 as a Greek Catholic temple founded by the owner of local estate, Laura Kirsztejnowa. In 1915, the church was abandoned when the Orthodox residents of Uhrusk became refugees. In the years 1920-1927, it was renovated, due to signifi cant losses suffered during the First World War and the Polish-Bolshevik war. The building was open again from 1920 to 1947, after which it was closed following the deportation of Orthodox Ukrainians as part of the "Wisła" Operation. At the end of the 1950s, the Orthodox church was restored for liturgical use as a branch of the parish in Włodawa. The style of the building is defi ned as classicist--Byzantine with neo-Romanesque and neo-Gothic elements. In 2017, on the initiative of the Dialog Foundation in Lublin, a general renovation of the temple building and its surroundings began. Studies conducted with the use of specialized diagnostic equipment in the form of a PiCUS® Sonic Tomograph 3 were important for the dendrological inventory. Within the boundaries of the property, 11 trees are growing, at different ages and in a healthy state. On the basis of the material collected, possible directions for the restoration of the Orthodox church's surroundings were presented.
Application of PiCUS® Sonic Tomograph 3 in studies on the cultural heritage of the Lublin region -restoration of the Eastern Orthodox church of the Dormition of the Blessed Virgin Mary in Uhrusk
from the destroyed Orthodox church in Zbereż. This church is strongly inscribed in the history, culture and tradition of the Orthodox region. In 2017, on the initiative of the Dialog Foundation in Lublin, a general renovation of the temple building was funded from the Regional Operational Program of the Lublin Region. The surroundings of the church also require restoration preceded by in-depth interdisciplinary research. The work presents the restoration process of the dendrofl ora around the object applying the latest computer techniques.
The main purpose of the work is the method used to identify trees in danger of falling, thanks to the use of computer tools. Technical achievements that signifi cantly extend the analytical and research capabilities in the reconstruction of historical objects are developing rapidly, but are being implemented very slowly in practice. When it comes to assessing trees for removal or care, most decisions are based on subjective assessments and, more rarely, invasive methods are used for this purpose. Non--invasive methods using, among others, sound waves for evaluation have been used since the beginning of the 21st century, but they are still not widely applied. On the basis of the dendrological inventory and analysis of historical materials, a concept for restoring the surroundings of the temple was created. The research was carried out in 2017-2018.
MATERIALS
The work was carried out in two stages. The fi rst stage of the work consisted in the analysis of source materials -old maps, iconography and inventory in archives, libraries and at the Regional Offi ce for the Protection of Monuments in Lublin. The second stage was fi eld research. During the fi eld studies, the actual state of affairs and the dendrological description of 11 trees was recorded. Their basic dendrometric measurements were taken (trunk circumference, crown range and tree height) and the health condition of the trees was described in detail. Species were determined based on professional dendrological literature (Seneta and Dolatowski 2012). All work related to the measurements of objects was made using a measuring tape and a laser rangefi nder. The trunk circumferences were measured to an accuracy of 1 cm at a height of 130 cm above the ground using a measuring tape. The crown projection diameter was measured using a Leica DISTO D5 Laser Rangefi nder. When describing the condition of the trees, special attention was paid to the trunk health condition (possible necrosis of the trunk, cavities, rifts, traces of insect feeding, fruiting bodies of mushrooms, trunk inclination), crowns (dried branches, broken branches, asymmetry). Studies carried out with the help of specialist diagnostic equipment in the form of a PiCUS® Sonic Tomograph 3 were also important for the inventory.
The diagnostics of the tree trunks interiors using computer tomography enabled us to learn about the health status of their internal structures without the necessity of invasive drilling. The sonic tomograph has enabled the non-invasive measurement of the health condition of a tree trunk interior in terms of detecting rot, emptiness or touchwood using sound waves (Göcke et al. 2007 , Brazee et al. 2011 ). The complete measuring apparatus for tomographic examinations includes: central unit, sensors placed around the trunk of the tree in an amount depending on its circumference, connected to plates driven into the trunk with staples and specialized software. Sensors measure the time of sound wave propagation within the wood caused by the impact of an electronic hammer. The distances between the sensors were between 15 and 50 cm and were measured with the use of the PiCUS Calliper. The results, after being processed by the software, are colorful tomograms that show changes taking place inside the tree trunks. When analyzing the results obtained with the use of the tomograph, particular attention should be paid to the color scheme of the image determining the so-called wood density map. Individual colors mean different velocities of sound propagation within the trunk depending on the elasticity and density of the wood. Colors from light brown to black correspond to a range of 60-100% of the maximum speed of the sound, which means living healthy tissue. Different shades of green correspond to 40-60% of the speed of the sound, which indicates a slight deterioration in wood structure. Pink means sound propagation ranging from 20 to 40% and the color from blue to white in the range of 20-0% (the slowest speed of the sound). These are therefore the areas with the weakest structure, where damage and intense wood decay are taking place (Chomicz 2007 (Chomicz , 2010 . Yellow lines on the trunk cross-section suggest the occurrence of internal cracks, which are extremely dangerous due to the fact that there are often no obvious external symptoms that could confi rm this. The thicker the line, the greater the risk of such a situation. Meanwhile, the red line on the tomogram shows the boundary wall thickness, which makes it possible to set a limit on the minimum mechanical strength of the tree trunk. Such data are helpful in calculating the so-called t/R coeffi cient, i.e. the ratio of healthy wood (t) to the radius of the tree trunk (R). According to the available literature, the t/R ratio should not be lower than 0.33 and, for trees with hidden cavities, even 0.3 (Kane et al. 2001 , Hayes 2002 , Suchocka 2012 , Mattheck et al. 2015 . All values below this limit increase the risk of the tree breaking unexpectedly. The risk increases even more when the trunk's interior is infected by fungal pathogens.
The age of trees is estimated and we should not be misled by excessive disparities. This can be infl uenced by many factors (environmental conditions, soil fertility, soil moisture, growth rate or genetic factors), therefore plantings from the same period may vary considerably in age range (Szczepanowska et al. 2010 , Mydłowska 2014 .
On the basis of the dendrological inventory and analysis of historical materials, the concept for the restoration of the garden around the temple was created.
RESULTS

Historical outline of the object
Chronicle sources from 1204 provide information about the town that was given to Prince Aleksander Wsiewłodowicz. In the Hipacowska chronicle from 1218, there is a note that the castle was extended by As already mentioned, the fi rst Orthodox church in Uhrusk was erected around 1220. Another Orthodox temple in Uhrusk was founded before 1429. The third church was built in 1785 from the foundation of Barbara Noskowska. It was a wooden building (Brykowski and Smulikowska 1975, Pelica 2009 ). The building of the currently functioning church was erected in 1849 as a Greek Catholic temple founded by the owner of the local estates, Laura Kirsztejnowa. The building was built in the vicinity of the older church, but during the construction of the new one, the older building was demolished, due to its poor technical condition. The building became the property of the Russian Orthodox Church after liquidation of the Uniate Chełm diocese in 1875. As part of the interior adaptation to the requirements of the Orthodox liturgy, two side altars of the temple were juxtaposed to create an iconostasis. Probably at the same time, the tower-belfry was added to the building (1893 at the latest). In 1907, after the general renovation of the building and the restoration of its structure, the church was re-consecrated (Cynalewska-Kuczma 2004) .
In 1915, the Orthodox inhabitants of Uhrusk decided to become refugees. The Orthodox church was abandoned and in the same year it was seriously dev-astated. The following year, it suffered additional losses due to fi re, and during the Polish-Bolshevik war of 1920, it was devastated once again. Then in 1920, the temple was reactivated and became the seat of the Orthodox parish. In the years 1920-1927, it was renovated (Cynalewska-Kuczma 2004 , Pelica 2009 ).
In 1944, the church was damaged during military operations. After the end of the Second World War and the displacement of the Ukrainian population to the USSR and Kosyń, 252 people of the Orthodox religion remained. In the same year, as part of the "Wisła" Operation, almost all Orthodox inhabitants were deported from Uhrusk, and the parish suspended its activities. According to some sources, the church was reopened in 1957, according to others it happened the following year. The state authorities then expressed their consent to the opening of two new Orthodox churches in the Lublin region -in Zamość and in Uhrusk. In the case of the Uhrusk church, this meant its parish was subordinated to Włodawa. The state authorities agreed to open both temples because the hierarchs of the Polish Autocephalous Orthodox Church argued that its functioning would enable missionary activity among Greek Catholics. The closed church -during the period when it was not used by followers -was looked after by the Catholic Church. After opening the building, it turned out that valuable elements of its fi ttings had been stolen or destroyed. Therefore, some elements of the fi ttings of Saint George's Orthodox church in Zbereż, which was destroyed in 1938, were moved to the church. According to another source, this happened in 1960. Six years later, the entire iconostasis of the Uhrusk church was restored (Wysocki 2011). The church is now entered in the register of monuments as number A/133/39.
Architecture of the building and interior design
The Orthodox church in Uhrusk was erected on a longitudinal plan, and after the construction of the tower, it became a three-part building. The nave of the temple -was built on a rectangular plan and covered with a gable roof. The threepart presbytery (with two sacristies) is simply closed and also covered with a gable roof. The tower-belfry of the church is built on a square plan, and rises above the vestibule. The belfry is covered with a multi-layered roof, covered with sheet metal. The style of the building is defi ned as classicist-Byzantine with neo--Romanesque and neo-Gothic elements (Brykowski and Smulikowska 1975) .
Against the background of Uniate temples erected in the Lublin region in the same period, the Uhrusk Orthodox church is distinguished by decorative architectural details. On the belfry, the frieze passes into the triangular end of the façade; a similar motif is used in the modest neo-Romanesque portal adorning the entrance to the temple. The portal is made up of two Tuscan pilasters and a semicircular archivolt. The windows of the building are arched, except for the rectangular window in the altar room. The fact that the Orthodox church in Uhrusk never became a Roman Catholic church (unlike many other Eastern Christian churches in the region) makes it possible to draw conclusions about the original appearance of Uniate nineteenth-century churches in the Lublin re-gion and the way they were rebuilt after the change of religion to the Orthodox (Cynalewska-Kuczma 2004) .
The iconostasis in the Uhrusk church has elements, that most probably come from the older church in this town, was made in the 18th century. In the fi nial, there are icons of saints John, Mark and Matthew. The temple is also fi tted with three antique Uniate icons: eighteenth--century images of the Virgin Mary and Saint Nicholas (folk painting with features of the Baroque style) and an older seventeenth-century icon of the Virgin Mary. In the church, there is also a feretory with the fi gures of the Archangel Michael and the Virgin Mary (modeled on the icon of the Virgin Mary in Chełm). There is also a pacifi c made of brass depicting Jesus crucifi ed against a background of the view of Jerusalem and the fi gure of God the Father in the fi nial. On the reverse of the pacifi c, there was the date of completion and an inscription of unknown content, both illegible (Brykowski and Smulikowska 1975) .
Inventory of the surroundings
In 2017, the building of the temple was under renovation (Figs. 1, 2) . The area of the plot is partially fenced -from the main street side there is a gate and a brick fence. Around the temple, the former Orthodox church cemetery is located, with one preserved gravestone in the south-eastern part of the plot. There are 11 trees growing within the property's boundaries, of different ages and health status.
In total, 11 trees were documented on the site, among which the following dominate: common ash (Fraxinus excel-sior L.) and small-leaved linden (Tilia cordata Mill.). In addition to the above there are also: Norway maple (Acer platanoides L.), horse-chestnut (Aesculus hippocastanum L.) and common pear (Pyrus communis L.). Among them, there are self-seedings and those that were planted without an accepted composition, on the borders of the plot.
The management plan for the tree stands assumes the removal of three trees for sanitary and investment reasons. Correction and sanitary cutting of branches should include all other trees. In the case of one ash specimen, the use of elastic tapes is suggested. Selected tree tomograms are shown in Table 2 . Sparse, tall crown, with numerous branch breaks. Foci of mistletoe. A lot of branch deadwood 60%. Trunk leans 5% towards the west. Small swelling caused by scars and traces of cracks on the trunk. Crown extended to the west with damaged top (broken guide). In the boughs, protruding bark and tissue necrosis with numerous traces of insect feeding. Wood with slightly weakened structure and the beginning of destruction occupies the core part of the trunk (21 × 12.5 cm). Health condition -poor.
To be removed for sanitary reasons and high risk of the trunk breaking due to its low t/R ratio -below the safe limit.
Aesculus hippocastanum L. horse-chestnut circumference of the trunk at a height of 1.3 m: 145 cm height: 11 m range of the crown: 8 m approximate age: 49 years Crown extended to the west. The beginning of the crown at a height of 4 m. Large branch deadwood (30%). The stem is divided into two guides on a height of 3 m. U-shaped fork. Guide from the south with broken tip. Numerous hollows created by broken branches. Small abrasions of the bark. Slight puffi ness on the trunk. Visible symptoms of feeding by chestnut stag beetle (Cameraria ohridella). The inside of the trunk at the measurement height in very good condition. General condition of the tree on an average level.
Removal of deadwood; sanitary cutting; slight correction of the crown. Raking and burning of autumn leaves to combat pests; during the growing season, the use of pheromone or sticky traps. Indicated strengthening of guides with elastic tapes; protection against infection of exposed wood layers, sanitary cutting.
Design concept
In the case of greenery restoration in the area of a historic sacral building, the basic principle of the study should be to refer to the historical selection of species in such facilities and planning plantings in accordance with the principles of religious symbolism (Baldock 1994 , Misiak 2010 , Szcześniak 2014 , Szary 2015 , Kujawska and Łuczaj 2016 . Formerly, the location of temples was not accidental. The main rule in erecting a church was locating it in a place marked by miracle, revelation or ardent faith of the followers. Buildings were also harmoniously integrated into nature. Today, the surroundings of the old Orthodox churches are often the last refuge for old, tall trees. Among numerous, contemporary transformations of the country landscape, the old temples surrounded by greenery remind us of our quest for harmony with the world. The arrangement of the church's surroundings in Uhrusk mainly includes the following colors: blue (the main color in the interior of the temple), green, white and brown. The blue color symbolizes the sky; it also signifi es hope and the mystery of being. Green is the color of spring and rebirth. In iconography, green is the herald of the Holy Spirit and the color of John the Evangelist as well as many prophets. The white color in symbolism of the Orthodox church means God's revelation and glory. White is an expression of joy and festive mood; it also symbolizes purity, innocence, God's wisdom, joy and happiness. The color brown symbolizes the material world, humility and poverty (Uścinowicz 1997 , Keczyński and Keczyńska 1999 , Kępkowicz and Gawryluk 2009 ).
An important criterion in the selection of plantings was religious and folk To be felled due to its interfering with a planned fence.
symbolism, aesthetic values and resistance to frost. The project assumes planting uniform, compact groups of plants that provide the best decorative effects during seasonal fl owering. The project involves the introduction of new trees, shrubs and perennials that increase the attractiveness of the property as well as highlighting its sacral character. This vegetation is to supplement and enrich the existing stand. Closer to the church, nobler plants, i.e. boxwood evergreen, 'Nostalgia' rose and 'Little Lime' bouquet hydrangea will be introduced. A hedge of cut boxwood is planned near the entrance in the southern part of the area. Symmetrically, a similar fl owerbed with boxwood borders will be located behind the church building. It was decided to use hedges to emphasize the layout of the compositional and aesthetic frame of the building. In the hedge, we propose creating larger, rhythmic spherical forms. Along the side walls of the church, boxwood passes into fl owerbeds shaped like mandorlas (almonds). White and red roses and/or white hydrangeas are planned inside. In front of the entrance to the temple, a column of decorative cherry is proposed. Due to the old graves, large plantings of periwinkle are planned to provide cover. This will facilitate the maintenance of the property and reduce the area of lawns that would have to be mown regularly. It is also planned to introduce the 'Krossa Regal' funkia and ferns -ostrich plume. The plot from the north side will be protected by a low variety of lime. Also on the south side of the plot, there will be symmetrical tree plantings. In the lawn, planting single--color, large groups of crocuses is proposed. A strong red accent will be pro-vided by the rather large, red-leaved tree in the south-east part of the property.
The area will be fi tted with two benches with backrests, a rubbish bin and an information board presenting the history of this Orthodox church. All elements will be in the appropriate color, thus ensuring the area is aesthetically coherent.
The concept of the garden meets the needs of its contemporary users: clergy, followers and tourists. The plant species proposed create a composition emphasizing the seriousness of the place, as well as being suited to the habitat (stand, exhibition) and compatible with the landscape (Figs. 3, 4 ).
SUMMARY
The main assumption of the study was to examine the effi ciency of the use and potential of sonic tomography in the restoration of a garden in a sacral area. The need for such research results from the need of Polish conservators and landscape architects for new methods and tools supporting spatial shaping. The research confi rmed the legitimacy of the application of the chosen method and the accurate selection of tools suitable for researching cultural heritage. The collected data formed the basis for information on the stand stock and served as the basis for the development of the Orthodox church's surrounding design.
The safety of persons and property in the area where the historic tree stand is growing is very important and requires the use of precise techniques to detect wood decay and other types of structural defects inside tree trunks. In the area covered by the dendrological inventory, 11 trees were located, among which highland ashes and small-leaved limes were predominant. The trees seriously threatened the church building, parishioners and tourists. Thanks to the use of sound tomography, the threats were quickly diagnosed and restoration work was carried out.
